May. Mild liver disturbances (GOT and GPT, 103 and 153 IU/l, respectively) apparently caused by quinine sulfate were recognized on 30 May. He was discharged on 9 June with no medication. There has been no recrudescence of malaria to date. The clinical course of the patient after admission is shown in Fig. 1 . Parasitological examinations DNA was isolated from the peripheral blood by Chelex-1005). PCR using a primer target specific to the ssrRNA gene of four human Plasmodium species6) was positive for P. falciparum, but negative for P. vivax, P. malariae and P. ovale (Fig. 2) , and P. falciparum parasites from the patient are being maintained in vitro according to Wilson et al7). Therefore, the present case was diagnosed as a single falciparum malaria infection.
The sensitivity of the P. falciparum isolate to sulfadoxine-pyrimethamine (Fansidal(R)) was checked according to Wang et al8). The isolate did not have 3 altered regions of the dihydropteroate synthetase (DHPS) gene of P. falciparum (amino-acid residues 436, 581 and 613), suggesting that the malaria was sensitive to sulfadoxine-pyrimethamine (not shown), and the in vitro culture of the isolate was sensitive to chloroquine (not shown). Fig. 2 Diagnosis of human Plasmodia by PCR Lanes 1 and 6, P. falciparum (Indochina-1/CDC strain) , 2 and 7, the present patient, 3 and 8, a patient with suspected malaria (microscopically negative), 4 and 9, a patient infected with P. vivax; 5 and 10, minus DNA as control. M, 100-bp ladder marker. Positive bands of P . falciparum and P. circa (left) are 918 by and 714 bp, respectively, and those of P. malariae and P. orate (right) are 513 by and 960 bp, respectively. P. falciparum P . vivax P. malariae P. ovale
Discussion
The survival of a patient with severe falciparum malaria who can no longer take oral drugs depends upon the treatment is started and management of the facilities where effective drugs can be given3). The drugs cause a decrease in parasitemia accompanied by improvement of symptoms related to DIC and severe anemia. Chloroquine , mefloquine, halofantrine, artemether and sulfadoxinepyrimethamine as anti-malaria drugs are available from the group members of the Chemotherapy for Imported Tropical Diseases (CITD)9) . However, P. falciparum parasites resistant to these medicines are common in Indonesia. On the other hand , although quinine resistance was reported as early as 1936, the occurrence of the resistant parasites is rare10) . Moreover, the research group of CITD recommends intravascular injection of Quinimax(R) combined with blood transfusion for severe malaria with DIC syndrome and severe anemia9) .
Detection and identification of the parasites by electrophoretic analysis of the PCR products has proven to be more sensitive and accurate than by routine diagnostic microscopy6) . In the present case, P. falciparum alone, not the other three human malaria species was detected by PCR , indicating single infection with P. falciparum. Moreover, although intraerythrocytic parasites microscopically were destroyed, PCR was weakly positive during chemotherapy . It is well known that remaining parasites may cause recrudescence of malaria . After the absence of parasites was confirmed by PCR , the patient was discharged from the hospital, and there has been no recrudescence of malaria to date . The Republic of Indonesia is the largest archipelago in the world , with six main isolands and 13, 767 smaller islands of which 6,000 are inhabited . Malaria in 3 types of geographical areas with a malaria problem have been identified as "agriculture-related malaria" inland , "coastal malaria" in coastal lagoons, and "forest-related malaria" in secondary forests"' . The 5th Five Year Development Plan (1989/90-1993/94) for malaria control by the Indonesian government has reduced the number of high incidence areas ( > 0 .5% of inhabitants infected) from 20 districts to 5 . However, there is a high prevalence of malaria among inhabitants in the inland rural areas and among those in the smaller islands. In addition, cases of drug-resistant malaria have been increasing recently; lower incidence of resistance to chloroquine, but higher incidence of resistance to amodiaquine and Fansidal(R) combination in Indonesian). Sulphadoxine-resistant lines of P . falciparum carry point mutations in the DHPS gene, relative to the sequence of sensitive strains12). However, the isolate from the present patient had no sequence mutation in the DHPS coding region detectable by allele-specific amplification , and was sensitive to chloroquine in in vitro culture . Bintan Island is located 45 min from Singapore by ferryboat . Three years ago, large modern hotels were built in the northern part of the island. Therefore, many travelers including Japanese visited the island and stayed at a beach-side hotel. From March to June 1997, however, an outbreak of falciparum malaria occurred in the island (personal communication from Dr. F. Kawamoto). Although details of the outbreak are unknown, about 40 individuals including 17 lodgers at beach-side hotels were infected with P. falciparum and 2 of them had severe symptoms. The present patient is one of the victims of the outbreak.
On the other hand, 24 Swedish travelers who visited Ronbok Island in November 1996 had falciparum malaria, and 4 of them had severe symptoms because of delay in treatment13). Ronbok Island is located east of Bali Island. Recently large modern hotels have been built in the islands including Bintan, and many Japanese tourists are visiting to the islands and enjoying the natural environment. Moreover, 44, 276 cases of malaria were recorded in the Sabah District of Malaysia in 1996, and 16% of the patients were foreign13). Sabah is located in the northern part of Borneo Island. Many Japanese are working for forest felling and mining projects there. Nobody has pointed out the danger of malaria in the beach resort. The coastal-type malaria mosquito of P. falciparum and P. vivax are still patchily distributed in the islands. Although the parasite from the present patient was fortunately sensitive to the antimalaria drugs, cases of multidrug-resistant falciparum malaria have recently been increasing, and epidemic outbreaks have often occurred in the islands. Therefore, we think attention should be paid to bites of mosquitoes in Japanese travelers visiting the islands.
